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(54) SUPPORTING METHOD OF WAFER 



(57) Abstract: 

PURPOSE: To restrain a silicon wafer from slipping off a 
wafer boat by a method wherein the silicon wafer is 
supported by the two opposed supports of the boat 
through such a manner that the wafer is disposed so as 
to make its crystal orientation parallel with a straight line 
connected between the two opposed supports or form a 
certain angle with the adjacent supports. 

CONSTITUTION: A (100) silicon wafer 10 is supported 
by the silicon wafer supports 1 1 of a vertical boat. At this 
point, the wafer 10 is supported at an angle of 45 
degrees at which a Schmidt factor becomes minimal in 
value. A (111) silicon wafer 10 is supported by the silicon 
wafer supports 11 of a vertical boat At this point, the 
wafer 10 is supported at an angle of 30 degrees at which 
a Schmidt factor becomes minimal in value. By this setup, 
a resolution shearing stress related to the slippage of a 
wafer can be lessened, and a silicon wafer can be kept 
free from crystal dislocation and prevented from slipping 
off. 

COPYRIGHT: (C)1996,JPO 




1 



OS>EI*MMffi- (JP) (12) & III Wf ^ $g (A) <ll)WWW4M»* 

#W¥8- 181083 

(43)&HH ^8^(1996)7^120 



(51) IntCl. 6 


f&swsa^ /Tessas** 


F I 




H0 1L 21/22 


5 11 G 






21/205 








21/31 


E 






21/68 


V 












*Wf3R Sf3£K©fe3 FD (s 6 M) 


(21)fflR#^ 


!J$B¥6 -335068 


(71) Wig A 


000221122 










(22) a\ma 


*J5£ 6 ^(1994) 12^20 H 










(72)5EW£ 
























(72)SB9» 
























(72)SSK« 
























(74)ftSIA 





(54) immo&m v^/\v>3z&Jj& 



(57) [SJRjl («JEW) 
[«/*] ^x/^iicWL^ffi (10 0) £r#-T5 

vy =l^9^^^^:«p*^fe^*5v^T. *Sft<£> [no] 
X, ^/vgr^fiFU ^^ffil^frUiSififfi (1 1 




0? [no] , [i oj^] , [on] xmizspfTftm 

tittt, lEH^^(^te(^2 0(7)lS^^r>ct^{-^^><fc 
5o 



(2) 



^m^S - 18 10 8 3 



[8***11 ^/^iCWL^sS (100) £ 

i o] xfa&ttfair£ 2 ^<D^wt$&&&mmtwi : f 

[IS** 2] ^/xgffi^tT USJIiffi (111) £ 

10] , [101] , [OH] *fr(C^T&iZ2^& 
£ r^oiyN^^Pl^^i-^iEH^^ 1 O^lf 1 

[000 1] 



[0 00 2] 

U v-y 3 v^^^n^fci-{4^\ ^ynyi^x/N 

iWTIi, y V^^^^r^f^i- 

[0003] WIBMS»ftLa^^fflv^e>ixS«S[i>^^ 

h fct. «H»Hg 60-107843 

&J:U^ffi^3 - 2 9 5 2 2 7 if fc^frbS J: 

51-, fi^i^^0f^raiB*fcoT«*fi©->y 

[0 0 0 4] 



y 3 v^^M3:_hi£bf£<}: 5i-v-y = V9^\£«PSB«- 
[0 0 0 5] ^LT, W^l^T^fiMllSf 

tt*^wiifi*t^s*«[«riB*.sr.t*sa)So mmmm& 

5o ) £ii:£o Kp°p^p r pK£®T£^£<>:^ 

^y ^^^^^m&^m^^wp^^k^o 

[0 0 0 6] 3Wti±8Bft«W«IH4r<W*r5fc«>fc. 

->y ^v^^MSv-y 3>'co^|£ H B B ^J:l9^J5jc;^ttTv^ 

Id J: 9 -T-< 9 E±(^4M»iS(Bf^^Sft-5 r i: Ki# B b 

BBt* 9 ffi-b^5)-»3tiBf/£^S:»»J-t-5 - i: 

"9. v-y ^ v^^i^^rT^ y ^^ffiiffjiJbJ; 5 £ 

[0 0 0 7] -Lx&bfcJ; 51-, v-y =*^£^ 

(^J:«9. i/y xrV^m^t-^-r^^y s/^SrUSSJU 
30 vy av-^^N^aaxs-e^iftv^e* 

3 v- y V V^'^^^mteWMr* r i: £ g m 

k~rz> 0 

[0 0 0 8] 

[«HS:»ftt5fc«)^a] 8»!SftflfW*)B«:W*-t- 
Sfc^^*Sixfe*«K^^5v'y ^v^oi^^^p 

^jfei^;. !)x/^S(:ipfTlfi 0 H a ffi (10 0) Sr#-T5 
v/ynyr>x/^j^|^^T N JfeS© [1 1 0] 

40 $^s-^kXW-p£^k&ftWLk brv^^ 0 9 
^^ffi^^Pfrbj»*ffi (l l l) Srttsvy^y^ 

^^o3t^^*■^fe^c*3v^T. &gk<D [no] , no 
_L] > [0 n] *i^{^tT*5a^e>ftS9^^o^ja 

Rt-^-T^jEH^^co 1 0(Z)Tft,££r 1 oc^^gpi:^ 
^^r, r^fiFja5SriiSiffSS:*HMftt bT, SJKiEH 
«^flfe^2o©H^*»fi;tc:*SJ:5i-KHbT. «r 

^Ul/^o 5E(-, BufBv-y 0| 
50 *t>o^4/S-C3tKF-rS-i:S:W«i: bTV^^ 0 



1 



(3) 



8-181083 



[0 0 0 9] 

r=Fc o s <3/ (A/ c o s a 

So 

to 0 1 0] 

>b&jjW$£&tm^< <1I0 > {111} LTV^ 

s G *tr, r«^Mfe B ^<no> {i i 
1} t-^^Ueiteigi 51-1 2fi©«ifM£#jfc: 

[0 o 1 l ] iufS< >. { } offi-s§\ &t>* 

mzm^z ( ) . [ ] com^mmz.^^xffimz. 
mmir&o ztihfc*\*&&^&\,*x—mmzm^h 

^T^SfB-5§-T£>oT, E ] ttiefi^Offi^te^-Jk 

(if ft) x, y, z£<h*9 (ffi^iafilia, b s 

^ W^^&fcS'&i^ ^F;vOPIiua+vb + 
wct*ShS. [uvw] ^jfeft^iRiir^StbS 

t><£>~e&s 0 

[0012] < >^0^{iP^^brv> 
s G EP*>. b^op^*gs*-|pi [uvw] i£»5ra 

S 0 

[0 0 13] ( ) teS9-S*£Pffc»b£ 1 t><£> 

[0 0 14] fc*3. M<D&fti^ — jRWl-te, *H?>EI 



* J; 9. 

) — a c o s a c o s ^ 

^ [0 0 15] *^HU^^S^^S^b b b(^< 1JL0 > 

{ill} -r^ym^^x, m i t££<^Tftffc#H- 

g^P^i"So Hi 5f-> {ill} Bt-fcMSpl^ 

W^flfi"C*ffi^**5tco^ (ill), Hi 
1) N (ill) , (ill) ^4o#Sf^ 0 gp^ 

10 fi (111) "C*^S*t. ^f:3o^SB, C N D 
Sr-&f>ilS*Ktt (HI) xmt>$fri. !Ei-3o<£>}£^ 

,£L d. ESrg*i>itSi&ffite (i i i) -eatbSJv 

4fc3 0©»m C. E, A^^h b hS^ (il 

l) T^^£ti/O^£o mb^Eoj^H^Jtg^ia^J 
^SGT*£>9, £*tk<^;frfa&0^*<ba&fcLT {1 1 

1 } xmt>£tiz> 0 

[0016] -t^y ti— tBtm^^<om&m^ 

or. ^v-y^^KMSS^^i-^^®^ (ill) r*$> 

So 

[0017] m^, miaiigftffi(;i*5tts-r^9*'i6j*-o 

V^T^i~S 0 SfSffi (111) ffi^tf Sl^^ft 
£r%x.So *i*»^j£A&JS«a;£ IT, »*j&C^jy[ft 

asfcs, £*u* Coij_] r^i~r^^r^So 

[10JL] t*trim5c M^fe^-^B^jS^^ 
IT, te^/£A^fij;&S$>«3, rtus [no] t$t 
30 r<t^T?£So )^JLcoJ:5i-s (ill) ffiteite [li 
0] . [1 0i] , [0 li] <Z)3o^^Tfp)^^^^ 

So i-^^^ipjttJbia^iBi^i-^s^fc. i-^ifftte 

[0 0 18] tt*5. [no] fr® 5 mffl&m+oSZ&l 
ttM&fy&k, [10U , [OH] ir*t»"C*)S 0 

*ft&o^£<*:&>^LT< no >-e^t?^tbS 0 
[ooi9] (ill), (in) . (ii 

i) 60 3 o^ifn^ov^T^. #*<E>ffi[*9lC3fli<Z)< li 

y> LTV ^ S r. k 1fi*>fcZ>o 

[0 0 2 0] 
[*1] 



(4) ftfflyLS- 18 10 8 3 

5 6 



No. 






1 


an) 


[110] 


2 


an) 


[101] 


3 


an) 


[Oil] 


4 


an) 


[110] 


5 


an) 


[Oil] 


6 


an) 


[101] 


7 


(in) 


[1103 


8 


(in) 


[Oil] 


9 


(in) 


[101] 


10 


mi) 


[110] 


11 


(in) 


[101] 


12 


(in) 


[Oil] 



r = F c o s $ / (A/ cosa) — crcosctcos£ (1) 

X~m£frlZ> 0 %t [0 0 2 4] #Ct£, Jt^ift^S c hm i d k 

(10 0) <Djj&&m~tZ>i/V n^r^ni^ (J^T, 
(10 0) i/y=iyt>x/Ni:fj;t5) Sr^-To ^tt, 

=i >ty^s^(Dmfofc$o\,^x, x, ttir^ 0 (7>*[p]{c 
^FasffMBi" S c hm i d|^c£>ffi£r*#> 
£ D S c hm i dm^&iM^<0^te £<>X^& 

i>K ftecDmwz-Zoxmkir&fctb, Me^Sch 
mi dm*k<Dmk<DW&&7F'fkm4<n£5lcteZ>o 

[0O2 5J 04^b^SJ:5l^ SchmidSf 

ffi (0 O =45n. n = 0, 1, -T?) J* 0 . 4 0 8 2 
"C\ (0„ = 4 5n + 2 2. 5. n - 0, 

l, -~X) f*0. 4 9 2 8t^5 0 £*bd>?>;ba>5 J: 5 
***tt*/MtJ:!i»2 i%*#v^ftt5o Ufc 

^^^^^igr^^i38Ff/s^^^2#jfam / > 

[0 0 2 6] J^±^bW?>^*J: 5«-. (10 0) is!) 



[0 0 2 2] Ik^, tWF&S 
£\ ±i£c£> 1 2<@<?}^<i9^<£>4 , ~e5£T = F c o s 

(A/ cosa) =acosacosj3 ^riH^i^^-^"^ 
*<9 | cosacosfl | rrt\ z & 

ft^C(-i~^>^--<^^C0 | cosacostf liiSchm 

[0 0 2 3] 
[*1] 



^40 



/c = 



F D n F D t 



|F|'|D„| |F|.|D t | 



50 



7 

xw-t&m. s c h m i a m^m^'H&z t 

Xh&0 o =4 5 n (n = 0, 1, 2, 3, 4, 5, 
6, 7, 8) ©filS:J«ft5ri:(;:j:»), ftMmffifc 

jj&»J?ir&^t&x%z> 0 ^^ttfii2«ria7 (a) 
^i~ 0 **3 % 0*1 ot^i/y 3V!?xA«r % i uivy 

[0 0 2 7] Schmi d@?-kl^!il5t» 

>-y 3 ^^^Mi^^Q^ffit^trbJissffi (i i i) 

©M*tt5v'y= I >'^ (KT, (HI) 
i/yay^xAtttS) tLT, rcovy = 

ffltl»S^Schmi dS^Ofi^Jlcfe^o Schm 

\Z.&oX&ik-tZ>ti}b^ fifeO t S c hm i dia^kcO 

[0 0 2 8] 0 6 j&*bt>fr& X 5 fc. S c hm i d@f 

<ff (e o =30n, n = 0 t 1, '"X) teO. 4 0 8 2 
T% (e o = 3 0n + l 5, n = 0, 1, - 

X) t*0. 47 14-CfcSo r*l/3&* feto^S J: 5 i-s * 
;MHteft'MKJ:9*?Jl 5%*:#vMfiS:£:5o Lfc^o 

^y'm^m^^^mmm^^m 1 . 5«g«^s 

[0 0 2 9] £JUi^e>we>^*J: 5i-, (ill) 

XtJtSBs S c h m i d H^ffias*>h«S: t 
t$)^e = 30n (n = 0, 1 — 12) <7){&g£:3ct£1~ 

£<£>tUi0£:07 (b) (d^-To **3, Hfioiii/J 

n^m/^ 1 1 f^V-y 3 
35) ^LtV^ 0 
[0 0 3 0] it (100) i/U rai^^-vftt* (1 

id v-y =i v^rn^^j^M^— h^v-y 3 y^x/^ 



(5) ^ip8- 18 10 8 3 

8 

S c hm i d|S^Sft/hfl[Sri:5ftftt?S«F-f Sfe 
11^- h (^) i/ y ^ y ? xy^^fi 4 5 ° £ 
3 0° <D*/M*fiff»-C&5 9 0° <^>MIH4:«Po-CX«Fi- 
*4b\ JbfS^ffi^J^^^T^^>^4 5° i: 

3 0° mm^oxxw-rti^^^t^^t^K ± 
5&<DffiB\z&^xm£m&<D&&&$P$'&fcito, ^(o 
ftm<o9?mvmt tt± ^m<omm\^^^h<Dx^ 

10 [0 0 3 1] 

5^*j?BflS*S:«^S^5;:t^'T?&^4?>, . vy^ 

S*5t*i!:, v^y = v^^n^©it^#©i 9 £rf^Jb£ 
h\*^o^$k%m~tZ>h<DX$bZ> 0 

[Hi ] aitt^y =< v-JtMSfico 1 2<@(^i--<'9^^r^ 

20 fitfc^o 

[0 2] H2ttgi»D*®^43l*55WI¥ir»rJ£**^i- 

[0 3] 0 3te|j!hf a ® (i o o) &&-r&*sy 

[0 4] !4l^iS (10 0) v-y 
^<7)S c hm i dH^ODffi^r^-^^-efe^o 
[05] B4l^|iS (1 1 1) SrttSv'yaV^x 

[0 6] H 6 HUMS (111) Sr^TTS^y =» 
30 ^(£>S c hm i d m^F<DiU&^-t\MX&>&o 

[0 7] i7ftf^(0- ^J6^IS:^'t"t?feoT. 

(a) f±»*ffi (10 0) ^ftS^ynyt^x/^ 

(b) »MS (ill) SrttSv'y^y^^S 

[»*<D«ftW] 

io n>-^^/> 
i i 3tj*as 



[02] 



[03] 



[04] 



